Antenatal maternal protein deprivation: sexually dimorphic programming of the pancreatic renin-angiotensin system.
As an underlying mechanism of antenatal maternal malnutrition-induced type 2 diabetes mellitus (T2DM), alterations in the local pancreatic renin-angiotensin system (RAS) may play a significant role. We tested the hypothesis that antenatal maternal protein deprivation (AMPD) leads to increased activity of the local pancreatic RAS, with associated hyperglycemia in the adult progeny. Mice dams were fed either control or 50% protein restricted diet (AMPD) starting one week before conception and maintained during complete gestation. Our results demonstrate low birth weight (control 1.5 ± 0.03 and AMPD 1.3 ± 0.03) and sexually dimorphic programming of the pancreatic RAS, with development of hyperglycemia only in the female mice offspring as a consequence of AMPD. No significant difference in serum insulin concentration was observed; however, AMPD was associated with increased mRNA and protein expression of angiotensinogen, renin and angiotensin-converting enzyme (ACE)-1 in male and female offspring. Of importance, mRNA and protein expression of ACE 2 and angiotensin II receptors was up-regulated only in the male offspring, as a consequence of AMPD. We conclude that sexually dimorphic programming of the pancreatic RAS expression is associated with AMPD diet-mediated development of hyperglycemia.